26 The aryl hydrocarbon receptor (AHR) mediates many of the toxic effects of 2,3,7,8-27 tetrachlorodibenzo-p-dioxin (TCDD). However, the AHR alone is insufficient to 28 explain the widely different outcomes among organisms. Attempts to identify 29 unknown factor(s) have been confounded by genetic variability of model organisms.
184 changes to mRNA abundance using the above mentioned microarray data. 193 Transcriptomic responses to TCDD 194 TCDD treatment triggered changes in hepatic mRNA abundance in each of the 195 mouse cohorts studied, but with substantial differences in the magnitude, direction 233 repression in only rWT at this early time point, while Aldh3a1 shows no response in 234 mice (consistent with previous studies [29, 37, 38] ). We next examined sets of genes 235 which demonstrated altered RNA abundance in the TCDD-resistant DBA/2 mouse 236 liver or TCDD-sensitive cohorts (Fig 2D-E 264 Late transcriptomic responses to TCDD in ratonized mice. We next sought to 265 identify changes in transcriptomic patterns that occur late following exposure to 266 TCDD. Four days after exposure to TCDD, a considerable difference in the hepatic 267 transcriptomic profiles of H/W and L-E rats has been observed [22] . Therefore, we 269 utilizing a dose-response experiment. As above, we identified a large number of 270 genes with differential mRNA abundance in the TCDD-sensitive rWT mouse, as well 271 as the more resistant DEL mouse, and a muted response in highly resistant INS 272 mouse (Fig 3A) . As a clear dose-response regarding number of differentially 273 abundant RNAs was not apparent, we focused downstream analyses to the 500 274 µg/kg TCDD group, for consistency with EXP1. As explained above, this dose is 416 We next evaluated differential transcriptional patterns for genes demonstrating 417 differences among these TFBSs between H/W and L-E rats. For example, Cxxc5
418 shows a loss of the AHRE1 (full) motif within its promoter region in H/W (one found in 419 H/W and two in L-E/rn6) and exhibits significantly reduced transcript abundance in 420 liver from both L-E (4 and 10 days) and the TCDD-sensitive Ln-C rat (19 hours) 421 following exposure to TCDD (Table 2) . This represents an intriguing pattern and will require further 472 study to better understand the inherent differences in activity of these isoforms.
473
We found that the AHR alone is sufficient to explain much of the observed variation 474 in sensitivity to TCDD. At all doses assessed, roughly 50% of genes demonstrating 475 TCDD-mediated changes in transcription were unique to a single transgenic model. 490 genes may be due to additional transcription factors as either primary or secondary 527 mRNA abundance for this gene was significantly increased in TCDD-exposed liver 528 from L-E rats (4 and 10 days, log 2 fold change = 1.3 and 1.7, p adj = 1.16x10 -12 and 529 1.16x10 -17 ) with a more muted response in H/W rats (4 and 10 days, log 2 fold change 530 = 0.57 and 0.81, p adj = 3.7x10 -4 and 4.28x10 -8 ). These genes provide interesting 531 candidates for gene "B" that require further studies into its potential involvement in 532 the onset of TCDD-toxicities.
533 The purpose of this study was to ascertain the mechanism of classic TCDD toxicity 534 using various model systems, including transgenic mice to compare various rat Ahr 535 variants in a system with a homogeneous genetic background, and various strains of 536 rat, each with differing phenotypic responses to TCDD. To accomplish this, we 537 generated unique transcriptomic and genomic datasets that provide multiple levels of 538 evidence. Using this valuable resource, we identified several genes whose 539 transcription was selectively altered by TCDD in either TCDD-sensitive or TCDD-540 resistant cohorts, a differential response that can be attributed to the particular AHR 541 isoform expressed in each cohort. Pxdc1 in particular demonstrated differential 542 transcription between TCDD-sensitive and TCDD-resistant models across both mice 543 and rats. However, the transcriptional responsiveness of this gene could not be 544 explained by genomic differences in AHR-binding sites, as the transcription factor 545 binding site analysis revealed highly variant sites between species, and no major 546 difference between strains of rat. However, genomic sequence analysis allowed 547 identification of differences between sensitive and resistant rat strains, which are 548 potential "gene B" candidates. For instance, Cxxc5 was found to have fewer 549 occurrences of AHRE-1 (full) TFBSs in H/W relative to L-E, and had reduced RNA 550 abundance in sensitive strains. This is a suitable candidate for further study in 551 relation to mechanisms of TCDD toxicity and regulatory roles of the AHR.
552

Materials and Methods
553 Animal handling 554 Three separate experiments were performed (Fig 1) . In the first, adult male 555 C57BL/6Kuo, rWT and DBA/2J mice were evaluated. In the second, adult male 556 C57BL/6 mice carrying 4 different Ahr isoforms were examined: C57BL/6Kuo and 557 rWT, DEL, and INS transgenic mice. Transgenic mice were generated as described Physicochemical differences in the AH receptors of the most TCDD-
